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imm 



°l ^§011 0|§h ggjAjAI- S S^iLICK CHE.I2J 



20 3 29,000 §! 

13 £ 13,000 SJ 

0 2 0 §j 

11 S 461,000 gj 

503,000 S 

1. S^Ai- gAilAi(£a)_1S 
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1020010003212 %n 2001/12/10 

>H, °1 #f-2J-g- ^>7l Sj-Hj-Al 1 xfl^ 9^^-E-| ^b«^- JEf-^ 

^ $ # 7 j ^ flofl ^ ^ C]^^S\ JLt ^ -A>^ # ^. 

M*^ i***. JE^ej Mgl Al, Co, K, Na, Ca, Si,. 

Ti, Sn, V, Ge, Ga, B 3 AsisL °)^o]*\ ^6\)X] ^s\^ =4*-g- is}^} g= fe ^uf 

[^-! l] 

Li x Mni- y M' y A2 
[sJ-HH 2] 
Li x Mn 1 _ y M , y 0 2 - z A z 
[SW 3] 
Li x Mn 2 0 4 - z A z 
[3**H 4] 
Li x Mn2- y M' y A4 
5] 

Li x Bi_ y M' y A 2 
[sf^-A 1 6] 
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1020010003212 ^ 0 ^ >: 

Li x B0 2 - z A z 

m*w 7] 

L ixNii- y Co y 0 2 - z A z 
[sJ-^H 8] 
LixNii-y-zCoyM'zA^ 
9] 

LixNii-y- z Mn y M' z A a 

*HH, 0.95 < x < l.l, 0 < y < 0.5, 0 < z < 0.5, 0 < a 
* 2°U. M'£ Al, Co, Cr, Fe, Mg, Sc. Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tin, Yb H LuS. °)^6]& s>u). je^ ^ o)^ 

Q *±o)3L, M'-S- Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb g LuS oj^-o^ ^ofl^ a]<3}£|- ^n- ^ 

^o^ ( A ^ 0, F, S ^ PS #^£|ui, B ^ Ni £^ 

Co°14.) 

£ i 
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3* £ ZL^ ^ ^{POSITIVE ACTIVE MATERIAL 
FOR LITHIUM SECONDARY BATTERY AND METHOD OF PREPARING SAME} 

^ ^JEofl 4€ . ^ ^ (capability)^- t^Vfi 

-£ 2^ -M- ^A]ofl l, 5 ^ ajju^l ^ «j-^o. s c$=l ^ M 

3 4°)t ^ M-EfuH nefls. 

<3> [A^Al- o]-g- 

<5> [#2fl 7]^] 

511" ol*} ^3=. 7>«^O.S. Sl# o]^oj Aj-oj n] % ^ 7> 7 j.-^ 



<6> 
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1020010003212 # ^ 20 oi/ 12 / 10 

^l^H, 2l# ol^-o] * -g-^-o|j^ #<g/^B]^ nflo} 

<7> ojE^^ ^ # o]^> ^ ^ ^^ 7> 3<7V> a 4V cflo] 3C o] 

S^o^fc. *tfl-g- qjac) ^ofl ^£i=L ^-g-sjj! oi 

tt ^11 ^^.ofl sfl^>^ 13.^014. 

3# tfl^I ^ SE^ E}-dti ^ eV^Til #^ 

S tfl^Sl^ 7 >J1 ^Cf. J)e<^ fhM -g-^ #7>Al ? l7l 

^ £^7)1 Mofl J^-g- $>>*M Ji^- ZL^o]M(B0C)# ^lS^fJl 

< 9 > oj:^. ^iMM°lJ=(chalcogenide) A]~g-s]j7 ^.o , 

^ LiCo0 2 , LiMn 2 0 4 , LiNi0 2 , LiNi 1 _ x Co x 0 2 (0<x<l) , LiMn0 2 f-sj 4^- ^ 

4W#*<>1 $14. -o>7l ^ LiMn2()4( LiMn()2 ^ M OJ: 

°1 $m #^o] 7 l^ * W . < ^.^ol ^o. 7>X]J1 LiNi()2 ^ fl6)| ^. 

Hfvflji ^04 ^§]-7l7> t+* # Oj;Jl jfltjv LiCo0 2 ^ ^71 *d 

-f^s *d^ ioio), ^ SonyA > ^ H 

95% <>l#-§- ^H^fZL 
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1020010003212 # ^ o^ >: 2001 / 12/10 

^4. ^4 LiCo0 2 ^ 7Mo] u]^. cf^ol ojo^ o]^^ LiCo02# cH^I^ji^ 

o]^^. LiCoQ^ 7flAd ^ n)^- ^ *)j 5,292,601 3L 

<*} Li x M0 2 (M-& Co, Ni ^ Mn # aJoJS. ^^jr, x ^ 0 .5 tfl*l 1^)7> 

7 l^r 5 H $14. 4^" ^ 5,705,291 i.^ ^H^, JeL€-£, 

4^H = , el# ^^H^ o)^ 
eHH^ = ^e^o^ ^l-(iithiuated intercalation compound)* ^f>} 

51 ' °1« 400°C ^"71 ^E]^o]E]^ ^E^o]^ ^ # 

*ll^Rr ?H4. 

^ 4* A <HrH> ^ £)# o)^ 

3 Xli «o^# *fl^<5Rr ^Olcf. 
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<14> 



1020010003212 ^ <^ >: 200 1/12/10 

3^ Wt"§- £^Hr ^ #7| ^>!4 ojtf 

^-71 S^^Bl Mg, Al, Co, K, Na, Ca. Si, Ti, 
Sn, V, Ge, Ga, B ^ AsS o]^-<H^! a^s]^ ^ ^q. a ] 

<15> [S^H] 1] 

<16> Li x Mn 1 _ y M , y A 2 

<17> [s^H 2] 

< 18 > LixMni-yM'yOz-zA, 

<19> [3 ^xj 3] 

< 2 0> Li x Mn 2 0 4 - z A z 

<2i> [3^4] 4] 

<22> Li x Mn 2 - y M' y A 4 

<23> [JMH] 5 ] 

< 24 > LixBi-yM'yAs 
<25> 6] 

<26> Li x B0 2 _ z A z 

<27> [^ej-Al 7] 
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1020010003212 #sj ^. 2001/12/10 



<28> 



<32> 



<33> 



LixNii- y Coy0 2 - z A z 

<29> [Sj-tj-^l 8] 

<30> LixNii-y^CoyM'zA,, 
<3i> [S^H 9] 

LixNii- y - z Mn y M' z A ff 

(# 7 j ^eflxj, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < a 
< 2°}3L, M'£- Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb ^ LuS. ^o\)X] ^14 ^j-uj- 

3 ^o U , M ^ Alf Cr> Mn> Fe> Mg; Sc Y) u> Ce> pr ^ ^ ^ ^ 

Gd, Tb, Dy, Ho, Er, Tm, Yb ^ Lu^ ^l^^l aJeAs]^ ^uf a - ^q. 

^oJt^ ( A ^ 0, F, S ^ PJiL oWo)# 5 o)|^ ^^5]J7 ( B ^ Ni S^r 
Co^lcf.) 

sl# o]a> ^4 ^71 S^b] Mg, Al, Co, 

K, Na, Ca, Si, Ti , Sn, V, Ge, Ga, B ^ AsS o]^^^] ^eb^)- § 0 ] 

if-^ ^ £ Slcf. £E^, ^-71 5}# ^x]-g- 
#71 aoj fl ofl ^^U, M g, Al, Co, K, Na, Ca, Si , Ti , Sn, V, Ge, Ga, B $ 

01 ^ ! i^gj ^ fl6fl Mg> A1> Co> K> Na> Ca> Sij Ti> 

Sn, V, Ge, Ga, B ^ AsS. ^.ofl^ a}eh^^ sj-u} se^ *>l| o]#o] 



<34> 
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<36> 



<37> 



1020010003212 ^ 2001/12/10 

°1*> ^ #71 3*1 flofl S^JL. Mg , Al. Co, K, Na, Ca, 

Si, Ti, Sn, V, Ge, Ga, B 3? AsS 0]^^^] ^ofl^ ^eh £ ]^ £ - ^.q. 0 j 
#2] ^-g- if-<*Rr i^^sl 37H ojtf - £ 014 

<35> y^c. ^ Mgj AU K; ^ y> ^ ^ b ^ ^ 

fe *>M" °1## *l"g-*H #7] S^^l 1 ifl*| 95.-^ ^Hfl£)^ S^JSf 

Ji; #7] 2*3 WM- jfla&Ste ^-i- i^}^ elf- 01 ^.g. ^ # 
#71 a* $ 32 Mg, Al, Co, K, Na, Ca, Si , Ti , Sn, V, Ge, Ga, 

B % AS5l Ol^^l ^-g- *>Uj- SE^ *fuf Oj# i^>^ ^ 

1 a^^el ^#*>jz, #71 1 jE^^el #«1 elf- 3^## 

Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga, B 52 AsS o] = <^^ ^.ofl^ ^ 
sl^ §>Lf *>M- oIaj- 3£^>^. ^ -a:^-A>o]c ^.ofl ; ^ 

a*. #71 2^ ^ Mg, Al, Co, K, Na, Ca, Si , Ti , Sn, V, 

Ge, Ga, B g As5. ol-f-o^ ^^^^ ^ ^ ^ ^ 



Ofl 
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1020010003212 #^ <H*}: 2001/12/10 

<38> oi*> m. Tgv$^. g_t\. <$M]*\n -a^^. 

<39> £ ^<3} oj*} #*}.g- *>7l 3**M 1 ifl^l 9S^-Ei # 

21 fl- S^S* °1 iZ<H -^^1 ^>M- HL^r §>14 o]^ =4* 

<40> 1] 

<4i> Li x Mni- y M' y A 2 

<42> [S?-«H| 2] 

<43> Li x Mni- y M' y 02- z A z 

<44> 3] 

<45> Li x Mn 2 0 4 - z A z 

<46> [sH^ 4] 

<47> Li x Mn 2 - y M' y A 4 

<48> 5] 

<49> Li x Bi-yM' y A 2 

<50> [SJ-*H 6] 

<5i> Li x B0 2 - z A z 

<52> [SJ-«H>] 7] 
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<53> 



<57> 



<58> 
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Li x Ni 1 _ y Co y 0 2 - z A z 
<54> 8] 

<55> LixNij-y^CoyM^A,, 
<56> [s)-*)-^ 9] 

Li x Nii-y- z Mn y M' z A ff 

(#7) *HH, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < a 
* 2oU, M'£ Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb ^ LuS. °]^°]?\ &o\}*\ ^UJs]^ *>q. j£i=r ^ oj^V 
3 €i°U, M'£- Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb LuS. ^-<HH #^5^ * r u). cc^ ^ 

€^°H, A^ 0, F, S £ PS. o^o^ ^ojj^ a^^U, B ^ Ni 
Co^l 4.) 

<59> ^ # c. Mgj A , f Co> K> 3^ v> ^ b ^ 

AsS ol-o^ ^ H aJeB^- ^ ^ ^ o] ^_ ^ ^ 

# SE^r <5>uf o)aJ. ^ o. ^ ^ ^ 
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<60> *)^i5}7) fl«|Hfc, ^ ^ ^Aj-Ol^ _g_oj} 

0- 1 ^ 10 «]-^3}^7llfe 0.1 ifl*l 5 ^^%ofl Sfl^>^ 

^ ^-#4 ^ 

°- **B*M o.i io% ( *>hki*M]^ o.i 5% 

^ m*H o.i ifl^i io »^«h>nfe o.i ^ 5 ^^%ofl ^ 

£^l-a- ^112^4. 
<ei> # 7] ^ Mg> A1> Co K> Na> Ca> Si) Ti> Sn> y> ^ b ^ 

<62> AV 7l = # ^ A>ol ^ _g. OJ} #j Sj o^ Afo]H _g. OJ? ^ o, sfe 

Aldrich^HH HflH^o ) l^^ s ^ e]?)1 o 1 H (tetraethylorthosilicate) 
^-A]-oi^(v 2 o 5 ) a- #s.q-g- «}M-^o)h (N h 4( vo 3 )) ^-g-ofl^ Af ^^ - 



<63> 



#7) =-4?£\ ^£7f 0.1 ^%JiLtf ^O.^ ^ ^^Afo]£L -g.^ ^_g_ 
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1020010003212 ^ ^ 2Q01/12/1Q 

7] *S.7} 10 ^-B^ ^} 7 } uJJjL h]-^§> 

<64> o]^ £o] ^£ ^ ^A>C]^ -g-ofl ^ ^ ^71 

1 ifl*] 9S^El 4*qsS|fc W## ^(encapsulation)^ 

«*> #7] a* -^e^, CVDCChemical Vapor Deposition)^, ? 

StKdip coating)^ ^ ^-§- #13^ x>-§-^- ^ ot^ oje^ ^ ^ 

7K> tfjflfc fctf* a* -g-ojjofl ^ s n> 

<66> £*1, ^ ^ o^o^ ^^e, ^b,]^ ^.ofl # 

(one-shot process)^ *Ja]^ - £ ^ , o] ^f-ofl ttfej- ^ 

-1 *1^H ^ 03. ^^oj 7 ^( bIowing gas)# ^ 

- A l«" ^ £ ^7) ^ i7 }A r£^ 7> ^ 

^ **>9 71-i JE^ C0 2 2£fc H 2 07f Sfe 7 r ^(harmless gas)* 

" °H, ^"71 ^ <&^H-B -g-ojj rx- =^ ^-g-ofl^ ^ # ^ 
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s)^, 4^4 g^Ws. -g-ofl a - # ^ ^-g-op^ ^h. ^ £ #7> ^ H 
SH) 4*H 4*H, #^4 ^ -g-oji $ ]7] ^ ^ 

* 2 ^ 3-fl.8W, £^7HH ^(one-shot 

process)^ - oirf. fl4JWj ^ ^ <W#4 ^ 

^ -o^ ^ ^ 1Q ^ ^ 

o> ^Hl^^-(premixing)^- ^4^- ^ ^ 014 

^-71 ^JE^r ^-o|)o] o s V^ # H - #o] ^ oi- # 

7>A)7l^, ^7} ^ ofl^L 50 ifl^ 100°C^ 7>^» £\^3. 

^Al^l ^ #444 4^^ ^«l?jO^ ^^7)1- #75}- 
<^ 44 ^7H^ # ^ olrf. 

#71 *tMjL^ S]# sL^^ ^ ^^-A>o)^ -g.ojj ^ -.g-ojj^ 

- *^4*J <r to, -fMU $a44, 1-5L<8 7 r ^# ^ol^- ^ ^o. 

^ £-511- ^7>Al^ - olo^ £) ^ > ^33. ^jr^o] o,]^^ o. 

^ ^tM (planetary mixer)!- 4-§-!" ^ &4. 

#7] ^o. ^. 7l ^ ^ ^4 o a v^ A> 

01 - ^ ^-g-^# 44 44 4# 4-g-*H ^ 

4U ^ £ to, #7] *r4 §f4 Ifsf^ ^1 1 -t^Af 

4 §1-4 §1-4 SWfe 2 ^A>olc _g.o]i > ^ ^_g_ 

- S ^ -§- OJ i^ 24 ^ £ $Z4. a^, a^ t±sL 37l1 01 

Aj-O] ^ O a V^ 
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T £ 3^ ^ -g-on^- Aj-g-SH is) ^Aj^Rr ^^.tf, A^ 

S -g-<*}^ ^l~g-*H 25] o]Aj- ^Al^ ^o] ( fB 0 hJ 

iE^r hl^ *>i4 oiAj- 

^^"i- ^V-g-^fe -g-^« Jf-^jg. ^^"tb Af-g- 

#7) £S Aj-^. 200°C°1H 1 ifl^) 20A]^ -£o> ^AjtVcf. 

#71 £S ^-fr ^iL^f ^rJEoflAi ^A)^ ^-fofl^ A]^>o] 1^ _o 

efl ^3^ Hf^^arM ^Ji, 200 TC# ^-fofl^ S^^^ f^o) 

^l£S -8-71 £2: A]^o] iaI^V v}*}<£ % 

-fofl^r ^*Hr S^e^l f§^s]x} ^ £-^o] oljl, 20 Al^ ^J^b 

^ tJES #2: ^A]§ 0^4. 

^ tfl7) #ofl 54- «J:-g-*H ##-^-Al *>ol^Al.o)^ ^S}JL, 

6 1^7fl ^3}-^ #^0] £2,7} 5}^ ^VSj-f-jiL S nJofl A fl 
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^ ^1~§-*H 13 iS^-i- ^-f^fe, S^oll AB (A^J- Mg , Al, Co, 

K, Na, Ca, Si, Ti , Sn, V, Ge, Ga, B ^ AsS. °]^f-<H*l ^oj)^ ^^s)^, 

^tt ^r^^ol ^^H, 25) oIaj. ^ ^o.^ 

^> ^3°fl A S*^-# #3)- o| %. <%6\] B ^ # ~ - ^ 4- ^ 

#71 ^ ASL S^^e] %-Q\ $rv\}^ 1 vfl^l I00nm<y %o) a}^-3]s> 

4. ^-7] a^^el ^7|- lnm nl^H^, a^^e) %■ ^ofl 4=. ^^j. 
D H*M, t*\)7} 100iuri# S^^s) ^7} ui^- J^ifl 

e]^ s}-t}-# s^^l ll^Q X^s] tfljf^tg-o. ^ ^ ^ 
#3 f>}^ ^»1*H #-£(C-rate) -gsHl ir^ fe£ 

- 3-f . Ji4 -f^ti- *M€- ^ ^4 1^4 

33 ^ q-Efv} ^^(power) M-Ef^i ^ o.s 7]cfl^cf. 
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3-^ ^ i^ei ^l^H, a 1 ^) ^ 

4 s ^3*4 ^^oflA^ ole^l ^g-g. ^)*}*\ 

<79> 2}-^ 1 9^1 SHg-i-* ^^>7l Slf-<g ^ ^r<*# ^ 

Aj-g-H" ^ 5U^K ^-71 t^iS^ oHlBflo]E tti, r]^ 

7] M^^^f *3 «o^^ ^flS^ A>-g- 
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SHiEL* A> _g.,g. ^ ^ o1«g o.^- H 3 P0 4 1- Af-g-^- - Clef. A> 7l nj-^> 

^1* #E^h HB^D] ^(mortar -grinder mixing)^ 

^-§-1- ^ SU, °H, 5J#^ $ ^^}7] nfl 

3r#, #, °M)# ^ -g-nfls. ^ 7 >*>JL -g-nfl 7 ]- 7]<>] &o];g nfl^j 

(solvent-free) #eJ-s. H5}o]t:-] ^(mortar grinder mixing)^ ^A]e}^ 3J0] 

"2°^ £^-#^r 400 v]]a] 600°C^ -&5L°\)*] ^^^sH ^ 
(semi-crystalline) #e}]<2] 1 ^a] 95] a}^*]] ^Sfl-cf. 

^^e] £%E7l- 400°c^.cf e]f-«g4 ^<*<>] tiV-g-oi #^>x] 

*H^°1 9X^r. 3Etr l^e]^^ ^ .g^e) 

43 ^1 £3: ^711- ^° 0 i(blowing)^^ #7] a}^-*]] ^o]]^ 7 fl 

^(remixing)^ B]#«# ^<U*M1 ^a]^ ^ £ ojtf. 

?i -g-°J: 2a]- ^^5]t!-c]-. 2a]- <g*]s] £-51 7 ]. 700°Cit^ ^-o.^ ^aJaJ ^o] 

S^^M O]^^- ^^1^0) Olcf. Aj- 7 ) ^Aj^. ^ 7 ] AV ±f 
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(blowing)^ at*l*MM 1 5°C/^ «££r*H z]- 

<83> ojo^ Sj-^H 1 vflx] 9^1 Sf^-i-S ^l^-^^l ^H^eA^ 3. 

^-gr^^l ^^(remixing)Al^ sjfl- ^<H*}7fl ^a] 

<84> o]*> £ «V^o^ H]-^^ Aj A }afl ^ HlHoflS 7l7fl*Vc)-. ZLS^ ^ ^ Aj 

<85> (AjAlofl 1) 

<86> 98% ^S^oll^s^ai^olMCAldrich Co.) -g-^# 1% 

S-Afols. ofl^ofl -g-*H*H 1% Al-o]^S^^-Afo] c oflE^g- -g-ofl 

<87> Aj-7] Efl E Bf^ 3 £Aj ^| ^ oj E 6fl -g-Ofl:^ A1 _oj ^J* c ofl l£ 

# ^al-i-S Al, Si» 1% ^£5. i^>^ -§- 

c88> Aj. 7 | ^ _g.oi>ofl LiCo0 2 (UMKorea^» 100g# * 51^:7lS ^ 10 

^o] ^o] _g.oj}o} L iCo0 2 £r^| #JI-f- 3.^^ ^ <&>\) 

^#-§- 30£-# JL«8 #^ -g-« £eRV -g-ofl^. ^ 
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LiCo0 2 £^4 S^<H] Al4 Si# i^Rr ^*m4. °1^7fl 

*H^£ ^Kg- ^-iflt!- ^ £-g-(sieving)«H <#^- *fl 

<89> ^l^sj ot^- ##^/£^7fl/«]-^l^» 94/3/3^ ^^WIS * N-ofll 

^, £2^>:n #4-8- ^-i- ^a^S4. ^ns^ 

^ ^4, tfl^-o.s Ar^-S ^13 tKAr-purged) ill »4 

- 3*1 ^S^x}. °H, *HH£.3.fe 1M LiPF 6 7> -g-cflja ofl 

M 7>ivilolESf ^tHo]M2l ^ -§-<*)( 1/1 fS]Hl)^ A)-g-S>£t].. 

<90> (^*H 2) 

<91> 5% ^JE£] Efl MeH ^^.^S^ e| *IM M -8-^4 5% Al-old^ss^i- 
-§-^# Al ^ Si^ 44 5% ^£5 i3*§ -8- aflss} 

<92> (^AH) 3 ) 

<93> 1% ^£S| EflE£Hli-2.s£^£HHE -g-9«4 5% ^£.4 Al-^l4iHS.^A> 

°1 — -§-^^r 4~§-*H A 14 Si^r 44 5% ^ 1%4 i^-*Rr 3.^ -g-ofl* 

°fl 14 ^4^1 ^Al^^Cf. 
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<94> 6j| 4) 

<95> 98% ^J£^ ^]M^l^^.HJ£.^e|?llo]E( Aldrich Co ) ofl^ ^.ofl^. oflE}- 

<96> Aj-71 El)M£H^^ = S^^7l)olE -g-ojjofl LiCo0 2 (UMKoreaAV) l00g# 
JE«]-7lS ^ 10£-# *H ^M, Aj-71 LiCo0 2 # 

Jl-?- 1*> ^^s>^cf. <*o^ 9= 30M «o v *lsH, -H^ -g-on 

* -S- OJ J# *1M<?H -H^ <25^. <^a1 -g.^ 

100°C^a-1 ioa1# ^o> £s<5>c.} LiCo0 2 K^) Si ^^a} 

<97> ojo^, s^o]] si %■<>} LiCo0 2 M-g- 1% ^JE<2] Al-ol^ 

SS-^Afojc -g-oflofl ^7}^}JL 7 HL*}7}S. ^ 10^-^V A"H^r<H -g-cfl 

LiCo0 2 S^^- 2*> .S^^tf . 1% A1-o]4i^^a>o]c _g_ofl o. 

U-*1*H, -g-ow^- ^-s)*v .g-ofl-g. ^t^h ^ t|Dj|. 

£&l=h ^^^1 ^ 100 M*. 10Al^> LiCo 0 2 Sr^S] Si 

^r-t>5)-# # Al ^Sj-# ^^Al^cf. £-ifl 

^ * -g-#(sieving)*M ##i_-g- 

<99> (^A]<^) 5 ) 
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<100> l*} -g-^ O.S 1% Al-^dbH5-^-A|.olc _g.6B_g. A>-g-^J7 ; 2 *\ 

<101> (HlJUofl 1) 

<!02> LiCo0 2 (l)MKoreaA» ^-^/^^^/a}-?]^!- 94/3/3^ ^a]^ * N _ 

<ios> o] ^e^l- A>-g-sH ^"71 ^a]c41 14 ^^J- « 0 v^o. s =/o] ^ 

<104> (ifeofl 1) 

<ios> Al-o)i5^}°l^ -g-lM: <^|^ofl *M 0.1% ^£2) Al-ol^^s.^ 
<ioe> ^ ^.oflon LiCo0 2 (UMKoreaA» lOOg-g- ^ ^ JH^^l^ 10 

*H ^ LiCo0 2 a^i ^ & Til si-sath 

t^h -n^ ^^cf. «a<H*I jl^ m-s- ioo'c^h io a] ^o> 7d2l 

*M LiCo0 2 S^ofl ai ^V<^# o]^^ «uv 

<107> (tfl^afl 2) 
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<108> 1% ^JES] Al-ol^SS^>o]c -g-ofl^- Aj-g-s]- Ji , ^ ^ 

<109> (ifcofl 3) 

<110> ^ig -§-sflo.S 5% ^JE^ Al-ol^^^4 A f°l= -g-^# Aj-g-^j-jL > ^ 

<lll> (ifeofl 4) 

<ii2> =^ -g- 98% ^5.9) ^lSeHlli^M^aHHmCAldrich CoJ oflig. 

-g-ojj^. c. Aj-7] tflSofl 14 ^l^tf. 

<n3> (iteofl 5) 

<ii4> s ^ -g-^S. 5% ^-E^ ^lSe)-^^i^£^el?flo]E -g-ofl^. a}-^}^ 

<ii5> # 7 j i, 5, ulJa^j 1 32 rfl^l 15] 4^^o\) 4 = s 

^. £ M-Eftfl^cf. £ u}Bf^ ^4 ^-o], A14 

Si^ ^5*# ^Uf^l tgAjig ^Al^] 1^ 1^ a)2} . A1 ^] 

1 #4 Si *fl 2 #0} ^a^ aj aH] 50] b )oJ s. 

LiCo02^ alJaofl l(£ 1^ c )4 Si ^>^f tf^f^l te^l 4( 
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£ 13 d)^.4 ^RH -f^f-i- ^ Sa^. ^1, 

(0.1CHH JL#(1.0C)S. ^«cM ^£7} ^7}^^- -f^>7fl q-B)-^ <g 

<116> O] r 4°- <to>^.7l ^*H, 4^ -g-^ 

<117> 1] 





O.lC 


0.5C 


1C 




160 


143 


100 


aja|o}) 5 


160 


153 


144 


AjA]o|] 1 


161 


152 


133 


! U\mL°\\ 1 


161 


148 


113 



<H8> 13. 2] 



slew 





O.lC 


0.5C 


1C 


Ej^oil 4 


3.92 


3.81 


3.58 


aja|o4| 5 


3.92 


3.89 


3.87 


AjA^) 1 


3.92 


3.89 


3.82 


U]ZLd\] 1 


3.91 


3.82 


3.59 



<119> #71 3. 1 2<H1 M-Ej-^fl ^2)- ^-ol ( AjAH 1 ^ ^A]^ 5 ^ c$=l ^ 

# ^ y o^ ^iM -f^^-i: g ^ aZ4. 
<i20> S^, l, 5 ^ a] 51^1 io] A>o]^ ^ s^j o. sj^sH ^41- 
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£ 2*H M-Efvfl^cf. A>ol^ ^ s^i 4-3 tfl^] 2.75V A>oH^ 0.1O-0.1C(l 
3}), 0.2O+0.2C(32]), 0.5C~0.5C(103)) t 1C^1C(62|)^ ^-fflM- £ 

iL'S 5CE IS] a )^ ##^H 7}^- ^ M-Ef 

Stt ^>M- o]aV =4* i^f^ a^^&l <5}-i4 s> 

M- °1^ V ^f-ofl ^ -f^*l JL-§- 4=-Aj ^ Aj-o]^ ^rg ^ o. q.^^ 
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1] 

*}7] 2}-^ 1 ifl*l Wl-^r if-sf^ 3.0]; ^ 

# 7 1 J2<^ $)ofl ^q. olAl- ^^5lji f ^ i^*}^ 

4 v 7l S^^el Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga, B ^ 

AsS. o}^o]z\ ^-oflA-] ^i^E)^ =4*-g- *H SE^r oj^v ^o] s^f- 

m*w i] 

Li x Mni-yM' y A2 
[^-1 2] 
Li xMni-yM'y02-zAz 
3] 

Li x Mn 2 0 4 - z A z 

4] 

Li x Mn2- y M' y A4 

5] 

Li x Bi- y M' y A2 
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[ 5)-^ 6] 
Li x B0 2 - z A z 
[ fb*W 7] 
Li x Ni 1 - y Co y 0 2 - z A z 

[ SJ-*H 8] 
Li x Nii-y- z Co y M' z A ff 
[ sJ-tj-Ai 9 ] 

Li x Nil-y-zMn y M' z A ff 

(A 0 v 7 j Aiofl^, o.95 < x < 1.1, 0 < y < 0.5", 0 < z < 0.5, 0 < a 
< 2o]jl, M'^r Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb ^ LuS. o^o^ a^s)^ §>u)- fE^r o|# 

S\ #±0)3!, Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb ^ LuS. o]^o]^\ ^^5]^ ^uf a=fe 

-S^H, Att 0, F, S £ PS °1 ^cH]^ ^Bfl^j],, B ^ Ni HL^- 

Cool 4.) 

2) 

^ 1 %H1 floH, A oM a^^el #^ Mg, Al, Co, K, Na, Ca, Si, Ti , 
Sn, V, Ge, Ga, B £ AsS. °}^°]*\ -*}i=!}£)±=. § o]# s^f^ 

$91 ^# ol* r 3*1-8- <#^r 
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3] 

*>7l i tfl^] 9S «-b1 ^sq^ if-^Rr 

#7) 3^ *H ^^U, Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, 

Ge, Ga, B ^ As 5. °1^-<H^1 ^bb^- sfuf SL^ *>u| ^ 

tf*)^ S^^b] ^ 7fl °l A o v Ifs^ 3*1 e)# #*l-g- <£q- 

[ S?-*H 1] 

Li x Mni- y M' y A2 

[ 3J-*H 2] 

Li x Mni- y M'y02- z A z 

[ S**H 3] 

Li x Mn 2 0 4 - z A z 

[ 4 ] 

Li x Mn2- y M' y A4 

[ S|-*H 5] 

LixBi-yM^ 

[ 2j"«H 6] 
Li x B0 2 - z A z 
[ s}-*}-^ 7] 
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Li x Nii_ y Coy02- z A z 
[ 8] 
LixNix-y-zCoyM'zA^ 
[ 2}-^ 9 ] 

Li x Nii- y _ z Mn y M' z A ff 

(^7) *HH, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < a 
< 2°)JL, M'^r Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb ^ Lu3- °1^<H# «H ^iM^ *>uf *}u}- 
£| ^<>U, M'-g: Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb ^ LuS ^£}tt *rM- £ r M- 

fe<>H , A^ 0, F, S ^ PS # i3j s) , B ^ Ni £ ^ 

Coolcf.) 

4] 

-M*! a^eW^ S)-^-#* S ^ §>u). OjAj- ^ o. ^o] e]# 



35-30 



1020010003212 ^ 2001/12/10 

5] 

Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga, B ^ AsS. o)^d\^ ^-ofl 
*\ ^ £ l^r ^A>o]c .g-ofl g;- ^ ar>i4 ^>uj- ojtf 

[ l] 

Li x Mni- y M' y A2 

[ sf-^ 2] 
Li x Mni- y M' y 02- z A z 

[ 3j-*H 3] 
Li x Mn 2 0 4 - z A z 

[ 3-*HJ 4] 
Li x Mn2-yM' y A4 
[ Sj-HH 5] 
Li x Bi- y M* y A 2 
[ 5)-^ 6] 
Li x B0 2 - z A 2 
[ 7] 
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Li x Nii- y Coy0 2 - z A z 

[ S**H 8] 
LixNix-y-zCoyM'zA^ 

[ Sr^H! 9] 
Li x Nii- y - z Mn y M' z A ff 

(aV 7 ] *\o\}*\, 0.95 < x < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < a 
< 2°]JL, M'^r Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb 31 LuS. °l-f-<H3l s>uf ^}xS\- o]^ 

Si ^i^lZL, M'^r Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb 3l LuS. o]^o]^\ *M IL^ 0>M 

^l^M , A^r 0, F, S 31 PS. ol^^^l ^i^SlJi, Bfe Ni ££^r 

Coolcf.) 

6] 

5 1H £S ^ 200°C°n^ 1 24*12- 

^Al^ ^o] ^ w o V^. 

7] 
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8] 

7 %H1 91°]*}, #7] 3.^ ^ *H 2L^r IrS^ 7>i# ^Sj- 

^ ^-^7) ^"71 e^f- ^ <^^-A|-o1je -g-oj} gz- ^ ^-g-oj)^. 

9] 

4 5 %H1 Aj- 7 ) ^ ^ o. Mg( A1 K( Na> Ca> Si> Ti> 

V, Ge, Ga, B ^ AsS. ^l^^^l ^ofl^ ^e»5]^ ^ cq.^. a}o ^ -g-o« £ - 
^ ^-g-^^- 1- ojAj- _g_ofl^ A>-g-^H ^l^Hr 3<?1 42, « 0 >^. 

1 3^8" 10] 

5 %H1 &<>H, ^ -g^^ Mgl Al, Co, K, Na, Ca, Si, 

Ti, Sn, V, Ge, Ga, B ^ AsjsL °1-^<H3} AjejE]^ # ^o. ^q. £ - ^q. 

#7j e}# l^t- s^^>Ji; 

l ^f- l*> , e)» sj-^-l-s] s.^} 4 l 

^7} ^ l S^^el #ol ^ M g, Al, Co, K, Na, Ca, 

Si, Ti, Sn, V, Ge, Ga, B 3l As^ °l-¥-<H2l *i^£)Tr £^ 

^.5. 2*1- 3.^ s>ji; 
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%7] 2^ 2^ 31 # 3^#* 2%\ #2:SH ^7} ^1 1 a^^el #3H 
*)1 2 &^3| *§^Hr ^^3- ^*l*Kir 3J<*1 *H2: U-^. 

[^t 1 * 11] 

*fl 5 %H1 $X<>]*\, #7) 3.^ ^ £S ^§-8- Mg, Al, Co, K, Na, Ca, Si, 
Ti, Sn, V, Ge, Ga, B ^ AssL °l-f-<H2l ^-oflAj ^^5]^ ^ 

5L^-*Kr ^^WS. -g-ofl £ i=. ^ ^-g-^-l: ^1 °l A o V ^~§-*} 

*\ ^^^jAS 3S] o]A o V ^A]^ ^<?1 afli « 0 >^. 
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